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(54) METHOD FOR ACTIVATING CATALYST OF ENGINE AND CATALYST ACTIVATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent worsening of operability during 
the use of heavy fuel as early activation of a catalyst through the 
increase of an exhaust gas temperature is performed during the cold 
starting of an engine. 

SOLUTION: An ignition timing control propriety deciding part 82 decides 
that a catalyst is in a non-activation state and an ignition timing is 
controllable when a cooling water temperature TW is within a given 
temperature range and a lapse time TS after the starting of an engine 
reaches in short of a given time. An ignition timing regulation part 84 
effects setting such that an exhaust gas temperature is increased by 
delaying an ignition timing when the number Ne of revolutions of an 
engine exceeds the target number NeTG of revolutions and an ignition 
timing is caused to make access to a normal timing by advancing the 
ignition timing when the number Ne of revolutions of an engine is below 
the target number NeTG of revolutions. This constitution early activates 
a catalyst by the increase of an exhaust gas temperature during the use 
of standard fuel, and stabilizes a combustion state during the use of 
heavy fuel. 
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1 1 7-f b' U V^«ft*H-*AI«t<DfSttfl5(a 
38*jS^lfifJWoil>J» t J; 5 f?5 * > > 0»»£Sttfti# 

3i > > Q tHK #m£© I flt 0 <B»JSt± X- $> £ A>S *» ft 

>v>®m&&mm^>v>o}mfe&Bmmmm*±<D 10 

MAS*, «fKm3e©BWBWK*ftT0ofclHE»** 
T- Jij&*B#J8 ft MA £ *T tu f 3»1S© jfcUklSJO! C iS -3 ft 

i > s? > ^K^H^^OBtffl^^l- 4 BUT- fro > 

mm&smx- m^-r sctsnt t f £ m srjs i 

[if «rs 3 ] iiu«3^*ll#l8fW« BTS*l«xgc«fcoT 

tf— b*n > h n— ;wvi^©;f — :7*>;i/— :7B#cd;vi/:/ 
H**»*©IBflE<fc U ttfia^vs?>EWE» 

#awaB«ia««ftTiHiofeii«»««ic*s4:*ct± 

xs$:(ix.fcc t^#^i:t-4tt*« 1 ~W*ii 3 ©^ 

[»*B5] SdBa^c^flBWSEXStt, ■ 40 
BUfB^BtmOT qJSW^XgtC <fc o T ffiflBjftjfc&glffil 

jR* s «ri3B«ia*a»tt±©ii4Eft«* , Tftt^i*)i8*m 

a^^^^tlft^b, S5f3ni>v , >Ilte*A 5 Bua3B 
&h^£li#m~4©v^ftfr£I3«©3i>s;>©£4 50 



1 0-4 7 0 3 9 

2 

[M&H 6 ] T-Y H 'J >*l#C*tt**U*©JSttfl3« 

at*^«fW©ftij»fc ct t> ft b ji > y >©«astt<b«E 

in > * > ©$g|&&l$M ft ftffl -r 4 «gfb * -f v i: , 

3i > v >m®'&mm tm&cDmm^m-t s m c ^ > y > 

#Si*ffl#ffiJt©l6HP3 (iBuf3M^* 5 *tS 
tttt^T- froj&*ll#»J3iOTftfT 3 ^ & * s w« 

3i > 5? >E»E«4»3f^© gS0teaW±-efe 5 

Hui3^B$WWJ» US^J^^Stc <fc otMWfiSiM* 
*STf 4 i: KSStifei^l: tt> MIBm > V > UtelS 
* s mil3 a*iate«W±©lllteSWH«t: feSfc? CttjSWc 
WWI*a«©jiWkl«l)!J:»)*»l**^ Huf33i>i;>ii] 
IglS^miiB BfllEM&ft&TlBl o feiateifc««(^ 

fctt^«9«*jeA*-&T«riaa«©^««HK:ar3jt 
* «t * fc ^ a -r * ^ > > ©ft&attsttfti^e. 

nfcr^ Hn>hD— ;wvi/7"i:, 

SuEjSikRfJWIWW qIS*l«*a fc ^ "3 T mF83^^i^W^J 

M;i/^HI«ft3i»©SBSJ; 5 •fo^:^ < buI33i>^> 
HteSK^BJiB S«@tel&ftT(ll o fetSME&IRttlc S t 

?^il^if37^-;^^lliJSft/J^$ < bT«naa«©#-r>^ 

ft{g * fc d i: tt5i*S6 tcf3*©3i > >© 
M^tStt^b^Bo 

[in** 8 ] tktmmm^mvfc&mz- «t o r ma 

,^iAc^$iJffii* s ^T*fcSi:*'J^^nfc«-&KH;, MI3 

is ft at a fc - 1 ft t -r § 6 xttw*» 7 ic §3 
«©3i > i; >©««ffittftSs«. 

[0 0 0 1 ] 

mt ft ei s 3i w xDmmm^h^mRvmmmmm 

[0 0 0 2] 

[t«*©fe«] 3i>y>©^Sta»tB:«itti 
=7cttfflt*©ttia* s i9!JtfeixTi3»), c©K!:J;oT 
m%13*t¥<DC0, HC, NOX^ft^*LTV^i». c 
©«»tts ffiS©?Se<bffiSW±CfeSfcJStttt»i:fc 



3 

T T- liifctSttttH i: Jfit o T JWbtttB ft «» U ft < * « t 
-MS) ©i§^tt, ^mjS* s fa<*rS^«®T-fei>fc 

HSCttT-f I* 'J >^BS©^*l*»ifc»*©AkW$»JJ; 

©iM©«ft#*lc£oTtt«*iD!&u M8£©¥»jrS 
e^b*ia**iSA«ift*snTv^*. 
[0003] -^r, it utjtf v y >«cft*^tvs^> 

m<Dmf%&%m7£?zt. mmcDmn-^mwmnx-^^ 

[0 0 0 4] ^CT% fr*£fiKJt!t^;8l$©:l«H£JS 
-fbftl55±-r^< s 0S*.tt«NBW4-2 6 9 3 7 6^2^g 

[0 0 0 5] 

cara^Hftu fc-rsaw] ±§3^ia^4 - 2 6 9 

[0 0 0 6] *^B^(i, _tf3©<fc?&ffl*©If®C®<* 

> ^ >o«^stt<b#isatj««*«ffieft«Bft4i*-r * 

C £l iC $) © 

[0 0 0 7] 

tfHB*«t»-r*fc«)©*a) ±«b a ««&*©&«>* m 
^s«»*»s*»*«£u *rje««jE©»*cHu ^> 

THU ^KfW*a«©jSl^c»«8J:!j4»aft$-e-, wind 

[0 0 0 8] CCT% UT«Sra«*M^jWiJ^ 
e>n-CV>Sig^{Cli, ±K©«(CjSi;WIS»Ifc«6-e-T*> 
AWCMMfrTSfc®, *6»Dl«©i>S?>IHE»H:Bf^ 
©I*0<EjRW±t«J**n*. ^UT> ^©jSUIcMMO! 
©«#&CJ:oTl*SUaKi*±*U C©iSM©$M#;* 
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[0 0 0 9] ffSttfflfiMiSBfitffl^f.nt 

<buic< <s^©»^* s ®nst^attWft^-rso 

* s ltfbLT|5l!ig$c#(gT-rS. ^-T% £©*R0&K«to 
10 Sfcfcfc, cn**oTSK*B«ffiffl«»i:J|9JKU ^ 

«fWtt«Asixa*©^^aBJcR-rj:-5K:«iai**i 

So 

[ooio] z<Dmn<D&im*m£.m&-t-zwmizx. 
*>> *R«stt»A t aJrti**x, ^>y>nMEftttBaiia<aR 

*Tm-otz®$m.X— fiS^-TS. fit, 3i>^>© 
JtTV^W&tt, i>S?>BWE»ttx «*«M456*geS<b 

20 ©EHE»fc-.B«-&*s* *©** ns«i©Jifffc^o-c 
i*ii]*s*fc3E-3vvc^<. 

[0 0 1 1] W*H2fc:«43i>y>©jH«|Stt{b*a5 
tt, ^«MBfW» "IS*l^xafc*J \t £ 4WF * > > 
&S^B#ltg#m/£©i$WfcjS-rs miT**>o jc > 
*Sa s W^©i&K$6Brtfcfc£#g;fr{c,fco-rfTVv it 

30 flf, *fc*nHt«»Tftt»o-r*»^i*cRPW©»&*S[ 

[o o i 2] m^x..mmmm*&m\.x^xt>, 

tt**«Wbf *©*K±1-4 Zt&X $ -5. 

[0013] *>y>»»«*e)Bf^«nnis«ii 

*&B:fSttfbjaKiE«*-e±J?UTV^*©Tx Hff^B?fM 
40 ©HBMitCPRo-C^S. St, M^iaje©±#i:^ai7j< 

s©±#i:©ratcttBtra®nA s feafeto, mmmBLifiM 
^^s#w©ii^ft^uT^s>f) J ,«<br?»©fti^±-rs 

[0 0 14] 11*113 (C«*3t>y>©j|Mltfgtt<b*tt 
50 «0<E»W±©laHE»«igcTf ttT'f hVl/^ t- K3 > h 
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MiKcfc \) *>A§ < U afffii«ISWE»*TlHlofc|BHga 

> 7mmz^'5 if h *— 7 >)i>- 7m; w 

[0015] cnctiK &!kmm<Dm&mm*ir'<g 

MM©ttA£ <fc3»SU&K©±#£!jS£ £ h#T- 
HfM&©#l8ffi£<b£0&;ii:#T'&3o 

to o i 6] m&m4&&z>^>i?>(DMMmtnbfim 
it. &!kmmfflm^m&^m^£^T&,!kmm(Dmn 

n >hv-)\s^)v7<Ditmmfrfflm<c35vzm#j3m<D 20 
[0017] mmmmt&misX^zWiis. it©tt«fi 

ffl^tffflttWCflrFbT^mtfU-WbU Mfcfcttffli 

ifiimb-rz. *zx, *-7>)u-7mm-frt>?v-x 
h 7-ftHjflfPT- 3 tb^y«^$ijw t &ff b fc i: § its m 

\^)£>mmmftR&mftMmfr(Dm?i*'bis < z t 30 
[0018] m&ms\z&z^>i?y<DM&m&ihxm 

it, MiWMIi, SttWMCJ;oti!liii*fS 

AiSJBfcassg u BuiB^i > ^ > (HiteS(A s Bufa i^meis 

^fllf^©lilte^fflW±T[El o fcfflJ^T- ttjimBt^ABt 

Kii^^A^ t mnm&'xmm t ^wra* ie b-cf# 

[0 0 19] £tiK<fc*)s «^AB$^e>aS^A 

«>> &ikmm(Di&mtembzW]±i,x^>r>7mMLZ 

W5lttZZ.t&X-g&o 

[0 0 2 0] f»#JH6, 7&lF8iC&5&^>^>©j& 
j«rStt{b^gi±, ^ft^ft±!3W*ifll~5£T-?6WK 
^S^ffi^fJ: bT^Sabfc&OT-fefK tS£|s]«© 
<tffl£#-f3*>©T-;fc£o 50 
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[0 0 2 1 ] 

©^©ff2ffi£o^TP^Ct&BJ3-f £ 0 

[0022] *-*\ ei 1 cau *mmmmcDM,niz& 
vymm<Dmv&±fomi$,ifimznxu2>o 7_Mp*frais© 

x>i?>*ftl0l: itvRHimm 1 2 1 4 # 

1 6 #H^bTU&v^teitu?ft;:PlQU HS^Uilgl 2 

><7 2 0*>£#ia$ butt's 2 2#JgjIU .Tft 
^12 2 ©T«t« J±l!RMtf- h 2 4 Lt«^ 2 

6t»3tbTv>So — m^mmi 4<DTmwitm#- 

i 4(D±mmzit&um<n- h 3 o ^lt»^2 
6\zmmm3 2ifimMztix^z. 

[0 0 2 3] ^ bT> ±131®^!^ 1 2 KBU ^CD±^ 

4, §A^iQ^liit5i77D-^-^ 3 6^ S 
^ b T v > ^ v ^ t Z -fe ;u-<^;b©Mjia Cj® b Tqs 
***J»1-S^o^ h;WVU73 ZtfiWttttblXX^Zo 
Z\<D?.vy h)V^)\s-73 8%J*4 ^^XbTI®^jlE&l 2 

SCj t^o) OCDmtplZit, 7-i VV>4n&<D 

W.XZEMm*:m&-?Z>fztb<D I SCn;i/74 2*sgSl»)N- 
^te>^^TV^5o C© I S 2tt^i— T^itfc 

mm&*- y»v-yxmm^ti, -femmmm&tt®. 

5i?t4otv^„ ifcfc, =&nSM©2 2cDT^0!ltt± 
>^^^^ 4 4#n.s^-h 2 4tcjiisibTi9;tte>n 

^P?»*!S3(SHB^4 8 &^bTffijitt$&^nfc^§?aJ|a{b 
bT«*ft-SfecDT-feSo 

[0 0 2 4] g^aSSl 4©^>^>*#:l 0{PJ 

0©±Mffl!l{C{i^M^*©^«R]t^ai-r^^ 
^it-b>1ti:b-r©02 -b>-9-5 2#BS^t?>^^TV^S. 
[0 0 2 5] bT. 2 2S«^f 3 2 «t D t> 

'jNg©«tSS®«S^oT^fi)c$tifeEGRaSS5 4(i, 

*^*»3 2hmm.^2 2<DM-&®tcDm*mmvxmi-)- 

[0 0 2 6] Sfc, U K 5 8 tli^^ 2 6 

ftizm/oX-&'M77-?6 0&mft>ixX£t), z.(D&>X 
7?76 0 it, <gj^_fi_2J£?Mj 7- > 3 > J 
;U6_4_%.^bT^*$nfei«*E^ioT, «!S^2 6 



7 

[0 0 2 7]%^ BC*^Tx 6 6 tt<7 7 >*£jjgt 
i>^>lHllE»Ni:S«ttirs^5i/^A-b>^ 6 8 
{i^>^>*^l 0©y v*yV&&.titfrh; y*-tr> 

•9\ 7 ott^fflTkofiJS&tfttb-rsTks-fevtt, 7 2ti 

h 7 4jfi«t»tte>ixfc*A'>-V7 h 7 4© 

So 

[0 0 2 8] fit, ±E£»tt©retWfl»afiU t lc£-fe 
-^h (filT, *C TECUj t^5) 78it ^2td 

^r«tdKi, *-t>-y-;&»&©«9S3Msr*A*'f 

-7x-778a, §SP«-^©IE»$iJffll{s^Sffi^-r2» 
7 8 b, LT© CP 

U7 8c, SW^ayyA^W^^nfeS^r-^ 
SE1W6ROM7 8d, *-fe >■»*■*» &©*tH«9*ft 
tt«nRAM7 8 e 5 -f > 7 8 fC«it^ 

[0 0 2 9] CCT% Aft-Y *7 8 

KSnfeSSili''fv8 0H:, ^>5?>©*fi»«F*»&©ft 
«WMIII*tl-*-r4*»©T? rtMMfc*IMftttJ¥Jikj 4:bT 

©***. £©S8»*>fv8 Ofcfc, 
-f^z'v<>3>^ y^-$>:*;i/**— ^#©3i>> ? >^ 
S&Srt^tB-T 5 *K * -Y ^ t ©«*^t)# C <fc o T*»J* 

ecu7 8©i*igp{c:ji&tii^^ v-8 o&mmtz 

Z.t1fiT-§Z>&s dfi±, EI2T'fctECU7 8©^Si$K 

m\f £ <fc -5 £ Mm bT <^ £ . 
[0 0 3 0] ECU78K, ^©CPU78c© 

g£5 0©SttttSI**J«-rsrS14ttS§*«J^g|5 8 2 ffi 
ttttffll*IS« 8 2 ©WettAl&V* 7>?ft-b^66 

[0 0 3 1 ] EI 3 C^^*HSti©S 1 ©Jf5SI©#& 

fg^u v^Ht^V%TliiB§t-5. TkS-fe >it 7 0A>e>© 
^Ui7K®TWi:^16^^ -^8 0 *» 6 ©$&»«B#IH T S J: 

<S«£SS8 2i±, tfttH$iX&2kSTWASfllT«©l5HrtC 
AoT^*ib»S;frft*J5£-r 8 2 at, «&lb 
%I$M T S #f?r5£©B$fS F*)T- fe 5 3 $SS> 
^B#M«^a5 8 2 bfc*flli*.TO*. *bt> r£St>i<i 
¥>Jj£gB 8 2 ©JfajJ&fcSSfcfc, 75^FO*>t7»bkL 
T/&ABS»3fggSS8 4££B*>£ft3« 
[0 0 3 2] j&U$jgjHfiEffi 8 4i:lt ^7>^t> 
■y-6 6i)»f>©3i>57>IHEjSNi:T'f K;U^.-f 6 
*>£©;*># 7 (H&ttfA^fU ^©ttS^3{l!|{Ctt^<7 
6 2M£ttSftTV**. ^AB##l§3egi5 8 

4£tt, /&m»J&l&£H8*Sfc»lcffl^3 2HS© 



(5) 1 0-4 7 0 3 9 
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8 6*: 'J*- FB&£*B#81t— ^8 8 t#ROM7 8 

-f >7 8f&^bTA*^n§, 
[0 0 3 3] ZtiZm^— 7VU8 6, 8 8lt 7^f K'J 

10 N©±#£/SbTj&^J8£^£*£ci;fc:«fc»)gig 
fcj&*B#J8£».5 fc«>©SMrfifjS(;W$jgi I G T N ifiR O 

M7 8 dfcEfit^nTv^s. vf-vm&mt&m 
wtii&ikmm i gtn < k^mc^mq i g 

TRtfROM7 8 d £iatt;*;h,T0 3o 
[0 0 3 4] * bt , ^AI^SB^SgP 8 4 (±, 74 ffJU 

^T-fe^^s^Sr^-r^T^ k u yr®.mmfcgt> 8 4 

20 at, ^-5>^*|-fe>1*-6 6*5>©^>i?>®te3!S!(NAs 
^g)58 4 bi:v #^-^;i/8 6, 8 8^»tHl/t^ 

[0 0 3 5]^, 15-H7 boo*HS£©JK 
S§©■&■f^K:•t^^^TlttWr^>. i5C7D-f + - 

b t±«tt««*l3£JB«©iMP*w b> ^t^7 (WT, 
fc rsj tv>o) 2 0 lt-lt 7ki&-fe>H7-7 OA^ic,© 

8 0*e>©fl^CCJ;>3 3i>^>< t g|i,^^?,©^[^raT- 
30 fe£*f&IJ«l$HTS£tfctiJ-rSo 

[00 3 6] ^bt> S2 0 2flt ^SlTkiaTW^T 
Pfeki&TWl h±PS7lcMTW2tT-^*S fRffjgoD^ 

Hj l*|{^JR*■p•rv^5* i S* i S*'J^•r•5o cciTv mjgB 
TH*ITW 1 ti^J^li 0 "CCKSSft, SJia±IE*« 
TW2tt«^S6 0*ClC|S;«$nTV>S. ^SJxkMTW 
A^TW 1 ~TW2©^HF*|{CAoTC , 'SiS-^ (YES) 
tt, ^t^UTS 2 0 3C^. 
[0 0 3 7] S 2 0 3T-I1 iSl&^-Y v 8 0 #&{±i bfe 

*&««i*mts 4 o»safc:^»»s*iifc 

40 r^cDSfMj t ITOlWiTS 1 ^C^bTV^^^ 
• bTV>^^«^r (YES) tt, ^KrflB%«©^^ffi© 

a^fliUSP&^st-r-sii^fcfts 2 0 4ic^s. 

[0 0 3 8] ^bT, S 2 0 4T-iis ^AB#^©il^©J 
»©RlS**-r7 7fF«C rij $:-b^hbs j*^cRF«B 

73v MI3S 2 0 2T'#4P*iaTW#TWl~TW2©$5 
IflCAoTiMfev^iHJlsnfciH (NO) tt, ^ 

mmcomftvm&^m (ettc, M^^fs^tt^) 

50 tt3^ti§-£ (SiSfi) f$>?>. fifBS 2 0 2T 



(6) 

9 

*6Sj&l§[WTS#«igl§fiflTS l*mX.T^Z£W&Z 

titzms (no) &>xm%i<DMn®m&^mtem& 

(£oT; ^tl^S 2 0 2, S 2 0 3T*N0W£ 

[00 3 9] 06fcSt7D- b*#RSL 

orDjSi^«fJHCD»^*ffi(J:ov^TKiH1-S. S3 
0 lfli, 7M -yf 7 6©ttl*i&ii^7 

ICl^ (YES) Ci±, S3 0 2C^S. 10 
[00 4 0] S3 0 2fH:> ^^>^A-fe>1t6 6CCi 
o-t*>S>>@«afcNe*tftffiU HCS3 0 3T-&, 
^■^FOttJBftiWSU 7^</F*s rij c-b'vfS 

««*IS«3lt:«t-3T7 5^F4« rij iz-kvhtstiX 
Vn£*§-& (YES) tiu S304CT, :n>i? >!S3E£Sc 
NetfI4* Cw-*-3f a^ilteiScN e TGJ£1±T* & 5 

[0041] mas 3 o s-e^v^viMgi&NetfBJst 

0*aRNeTQW±TJ»4 (YES) tn^tzt^it, 20 

— F^iJkBt^— TVl/8 8S#BU S30 

IGTR^,«KiIGTi:bT^tS. £©'J*- 
mM^IGTRCtotSM77y6 0#jS* 

[0 0 4 2] -S, tulBS 3 0 4fx>j;>i(B»Ne 
(NO) % S 30 71CT, 3L>S?>EMHRNe*«B«ia 

mww e TG«t t> bpftTZommm a n e w±«t b-co 5 

>!Ef&#Ne L~NeTG©36Brt£AoT^?>>!>>S*» (N 
e <N eTG— AN e ) #W££ft5<, 3t>S?>IHE»N 
e #gffit[Hl!|g$tN eTG*&j»«©laMgS A N e W±{ST 
bTV^i§-& (YES) fctt, fiK«R»*«fl!ffl$nTlH| 
*aR* s «"6TV^5»&fc#ite,ns. -fCT, S3 0 8 

<, r^^Ftf'J-fey b (F<-0) 40 
[0 0 4 3] *C, S 3 0 9flis iim^^W^- 
^;P8 6^#^L, S 3 1 0fcTH4(fJfcjS«rcjis"r» ' 
«I^^«W8 I G TH*&!miR I G T h KsXWefct 

:nti!), §M77^6omfo7^MJ> 

U KKfA^RfJW I GTR<fc t> tMNfitfflot 
MJftttJBA'ge^b-r*. 9EoT, a«E]te^NeTG4T 

NeTG£3S-5^TU<o 

[0 0 4 4] liJlBS 3 0 7lCT3i>y>lBWE»N 50 
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e#SJf[M&NeTG£T[l^TV>£&©© N ANetl 

±ms,TLx^t^m^ (no) , i-3&t)-fe, stti&ft. 

^lilGTNfcU^-FBSj&WJBIGTRi:©*^ 
©j£*B#J(B£ffl^&2fAW* bH8EJMHttfc*4»£-7! 
fcSo t£oT, S3 1 lCT»»Btt!l*liagiy—r;i/8 
6*tFU^-FI*jftWcW()!y-^8 8&#|$U S3 
12m Ztlb&lSUkJRmi GTN, IGTRfitfx 
>^>[Elte^Ne^{C*^^T, Tf3sS;i^^-r«t^ 

[0045] IGT=IGTR+ { (IGTN— IGT 
R) • (NeTG-Ne) } / ANe £.lir 

bf#So C©fcto, liiftSNeTGSTSlott., f 
<'Ctt5imi$^*l$»5I GTNfcfflV^ «FJ«iE«:t- 
£©T*&-2>. 

[0 0 4 6] —73. $188 S 3 0 3T*7^yF#'J-fe>y b 
£;HTV^ (F^O) (NO) % S3 

09, s3ioctt) mnm&'xmm igt nt-s^ 

©^Sff do 

[0 0 4 7] c©£5&lW^£^£#il3g©)&JS{cJ;ft 

5£U W^©*-& (F=l) £fcfc, 3i>i?>|ll«Gi!(AS3T 
^©a«telteiSNeTGJW±©M^ (N e SN eTG) 
^T^B#SBS®m©^^<t>)*)il^^-a- (IGT 
<-IGTR) s ^£©g«[lfc!»NeTG£T!lofcffii£ 
(N e <N eTG) -ettjSl^c«r«*atA* i£XM1%<D&X 
mm (IGTN) {Ci£t3|t^©T-, tf*P«K**&fljV>e>.a 

x^z>m&&, ^co^^xmrn^mmza-oxmrnb 

ztix^zm&iz, ±ta©iiteis®T, t-^*5*»«is^ 
^tfSfb-rscitsiaiiu A««:«tMtt«fliftb-rai 

[ 0 0 4 8 ] £ 2 fc s x>i?>!!S^|HT Stfj^© 
»ifSB#MTS 1 fc»*3ttfci>S>>«^*«TW;WJr 
S©«1TW 1 ~TW2 WKfeSl^Cttx 0 *s 

[0 0 4 9] -T&fc>*>, *Mfl7jciSTW#TP&dcSTWl 

S l*«jflbfc«tt, ^©PJOft^XtCioTM^lB 
S* s «t4{bMiR3£fil*T-±#bTOSi:*x.e.n2.o ^ 
oTs Kttft^lHIT StfS^B#HIT S 1 ZMZ-tz&lz£. 

•xmrn^m^^xi,, t#fe^i»M^fis±#©^j*tt 
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[0050] zvtz&b, *»we«x ( 1 ) i&w&ftm 

TS#»ipB#|«TS 1 ftJEibT^fcV^i:, (2)# 
Sl7k«TW4«TIS*aTW 1 i:±BbkfflTW 2 i:©lffl£ 

SSCt ©2o©^£T> KslS^tU TBftjft* 

©JHb£E&JtLTO£. 
[0 0 5 1 ] »3fc, jWfc5 0tf5fe«tttt«rT?fc4fc« 
SSn&i^ttt, i>y>0fe»Ne««B«IHE»N 
eTBU±<Z>«M (N^NeTG) T'/£AR##j£ 'J KW 

Ulte^N e TG^RjfSClHlteiS A N e JBLtTHo 

(N<N eTG— A N e ) H:ii««fjSl^RH« I G T N t 
»!«U i>^>BWE»Ne**B«BMHB[NeTG*Tia 
•S**Bf«<DEME»ANeW±ttTIl-3-r^Ja:V^ffi* (N 
eTG— AN e^N<N eTG) TttU KlMfeMttll I 

g t r i g t n t& zmmmiE vxm 

«fc«K jftli<C«fWfty^-l*«P^«fflBIGTR*»&*IH 
OjS^^SBS^TiiSRF^^FW I GTNtCi&fi^-e-a 
Ct^t-tS. ttot, ^AB#l8©5il?g[ft£-fb£Ri5j±b 

[0 0 5 2] J^(^ 0 7 ~I3 9 fc*-3V>T##8ma©5& 2 

^W©il^SiJffllt:SO^T I S 2®/W:7PUE 

[0 0 5 3] t-J&t.*), »tttt*«J©W8 2*»&©*|5£ 

I SC;W74 2©/vu:/BIKfcS3£b-*\ HtcgMaa 
a©±#S:EI-5*)©T*fe-5. 7t;i/:7P8JKf3gg|5 9 0©A 

XVjdcM-te >1t 7 0 (*«-fe >t7 0 ©SEM«^tt«BS 
;W:7WflMMEa$9 0©tB^j{PJ| 

[0 0 5 4] *fc s /Vl/^Pfi«^»SB9 0ttt> SIS© 

^Tt5i:gtcf^5 'J * - HWM wrHflE^-TVl/ 9 
4ttfROM7 8 dtC^toggtf^ftT^T, Cft£©^ 
— TVl/fiAVN-^-f >7 8 f ^^bTA^^tli). 08 
tc^f <fc-5tc, c*it>SM;i/7PKr- r;u9 2 , 94 
Ji, ^iP7icMTW«{ci>^>i(S»B#©^;i/7P8jS^ ir 

^tc^-^UT-^So EHCH«T?jj*Lfc';* - KB#7* 
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I S OWl/:/4 2©7N*;i/7"gfljK€ U* — K 
©IRA^fitfJi^-rS. 

[0 0 5 5] 9 0 (i, 7-f K 'J ><7# 

®TT- I S C7t;U7 r 4 2 A^-y>;i/— ^T-$lJ»$^T 
v^4*5*»ft*IS-r*#J»ttJB*l*»9 0 at, 

> mmmn e # stiiate&N e tgw±t- & a a>3*>> £ *j 

10 S[5]te»tt£SB9 Obt, &t-7-)19 2, 94C 
S-3f>TI SC7^l/74 2©7Wl/7'g8K&SfcU-r SSlgC 
SB 9 0 ct*fiW5. 

[0 0 5 6] 09C7D- 5^ — hfc»^3§2ls:^ 

*©^JS©«rffcfc:o^TBWl-rs. BI9(d:st>l/r 

P8 J K^5aa©7D-5 L +- ht-feoT, c©/vi/^ia 

"Cl^fT^nSt)©T-fe5 0 S4 0lTfct, 7-f hVW-f 

#**tf£U 7^ K'J>i^WlT*itA (YES) 
20 It S4 0 2 IzmtSo 

[0 0 5 7] S4 0 2flt I S 

«B#ra©iaii^a]7kSTW{cjscTSg*ffi$ 

^>;i/-rffiiJfflitc#x.T7 -r - ^^jap*sfTt)tiS 
<fcd£&^TV>S 0 -€CTf. S4 0 2ftt, E^b^V^ 

«»7^^*#HR*bT i sC7>vi/^4 2#3--r>;i/ 

30 [0 0 5 8] ^r—y>)U—ymm'P'<Dm^ (YES) n 
S 4 0 3{CT^SP7kSTW^1^tilU> S4 0 4t3TJi> 
i?>®mmHe*&tiA-rz>o J*H, S4 0 5T-fi7^<7 

^©il^$iJW7y5^$tT.TV>S^S7>^*iJ^t--So ^ 
Ut, ^AB$8S©3l^JfflIi> s S«$^^TV^S«-g• (YE 
S) CHU S4 0 6^31^, i>f>ia<E»Ne*«a« 
@te!»C N e TGtl±T- 5 iPS ? *x S . 

[0 0 5 9] ddT TYESj fcJM^nfetStt, 12 
6CJ;5IWrCB;S 3 0 5, S 3 0 6 CfcoTj&WSJW 
40 ©il^ftijffll^fftons. f S 4 0 7T-tt U^ — 

H B#7Vl-yiBS^- 9 4 UT^SPTkST 
HBUfc 1 ;^- K^nVI/^IBSI SCR&SS^fcHU S4 
0 8 ftt, C©SS^tB?^fe U ^— KB$©7Vuri8S I 
SCRSI SC/^r4 2©7'<;i/7'Mjai SCDtlt 

[0 0 6 0] dfl^<tf), I SC7N*;i/^4 2*S3iSB#<t 

ia6{c^-r^i^8Sffi!^*aa{c«fc»), s 3 0 6t-^ab$ 

50 ^>lEl!K?SNeA s ^tC±#-ri,c:ttt^<, ;n>^> 
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[0 0 6 1 ] mitBS 4 0 61CT i"NOj tmfeZ 

^>y>l!«RNe;fl*B«EHERNeTefc 
Tlot^5i^*5. S 4 09T-lt ICx>y> 
Ute&N e *»3f«CDia<SRANe W±I«EMK»N eTG 
*THoT-^Si(»Si)>ft*l*-t-S. ;©S4 0 9fx> 
^ >IHE«N e # B*S[h]«kI&N eT0*m^HHB» A N e 
W±T@ o t ^ 4 i: $ tVfctg^- (YES) 10 

ISCD=ISCR+ { (ISCN-I 
S2 

[0 0 6 3] MU fc, 0#5fc«tttt«refc*4:*ll 
^bfc^ta:, i>^>mg»Ne*«B«ll«aRNe 
TGfel±©fa** (Ne^NeTG) T? I S 2©;fr 

— 7">;i/— ^©m^ttos i s c d ^3im©^-— y> 

;i/-75$A;i/7HIISCNiHic?<l (ISCD 20 
<-ISCR, I SCR>I SCN) N Ji>^>BI<eRN 
e#l«[ite$CNeTG£T[fl]ofcffi*£ (N e <N eTG) 

ZhVX-gZo ftt-b-t, -I, #Sgi&f&l$©*£!.MS£ 

NeTG£T|5]5&©©. 3f«©ll<E»ANe£l±fiTb 30 
TV^VMfH©ffi^( (N eTG— AN e S N e <N eTG) 
T-Bu IH»n;i,7fflS I SCN£ 'J KtiMVl'TM 
JK I S C R ^ i: C Sr3 1 > X * ffl©; W fmS. £ mfc-T S 

©t% ^^©itiawiEayafcfflioT, »>*>y 

[00 6 5]^ ilO~112S#Ibt*^© 
*3©SGI©JI5!BlfcKiH-r*. 01 0©*Hie^Dy^H 
H^vr<fc?t: s #^©^J»C«3:c>s>>©«8EfSffi 
YbSIMtt, H7£wr*2©SaiS©^J»l:fil«fcs 
WfJW©«A«l»*fT-5^Rf)(fl»fiSIJ8 4i:, IS CM 40 

Oi:$:3£?U6<J{c(i^TV^o 

[0066] z.<D;vbzrms.wma loott itufasi 2 
(Dmm<DBmxm^tz^juymm.mm^ 9 0 trawtc, 

IBIflttJRipJJgas lOOai, i]te»fj^g|5 10 0bfc, 

«©asi 0 0 3imB#^*;uypflfi^-^9 

2#VU*-KBf;vl':7 , gaK5 i -:7;i/9 4*sgHSnt 

v*s. ^ut, c«d<w:/imuii3£»i 0 o», 

■WSfc^Jt* ISCW^4 2©3t--7">;i/-:7$iJflP$ 
09 K^^l/THKHSflgffifflfcfSfTt-S. 50 
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H-frCtt, S4 1 0T-tt®#B#M;W:/ffijS5r-^;U9 2* 

#hs u s 4 1 1 -ettaflt^^;i/^M« iscnsis 

C;^7 4 2©;>>7WI SCDtbTaSf^-rs. 
[0 0 6 2] SufBS 4 0 9fc*3^T, ai>^>EHHRN 
e *s i«E]JE»NeTGSTISoTV> Sfc©©, 
»ANett±T®oTI±^&^i:*J£Sft*:»& (N 
O) , -tttt)^ 9WMR«lCAoTV^»&>. S412 
tT3i^B#^Vl'7 r iBgE7 L -7';i/9 2 t U * — K^Vl/T' 
ifir-7;i,9 4i:©M^#it3o -fUt, S41 

3 T-tt, 1 1 ra»t> rsa^ 2 fettimtjE 

SCR) • (N eTG-Ne) } / AN e 

[0067] cmzna^Xy *$m.<D%mK.i&ttz>>v\/ 
©a^wwctewuT 1 s c/wr4 2©^^i/rpass 

0ig$tNe#B*iIIlte2&NeTG£T[i]3 < > 'tf£-?X, &!k 

vsmwma 8 4 c =t s ^^^mi^^^ igt 

NCR^ftT, «Mfttt»©ffi^b^ia&li4. c©^ 

mi i©±f££«!itc*-f «w«s^ffiffl^© 

oi>^>lHlte^Nett. ^^tffiTb-rv%#. B«t[H«£ 
f&N eTG J; »3 *>/h*V^|g<HRN 1 C?g*>»< , 
[0 0 6 8] — ^«jB#*e,m^B#F^t 1 
£f©B8fcfcs rociE^fcjlt), ISCW74 2H;, # 

r$ijffli$nso fit, mswfiat i^jgbfcm»x 

t>n€»o c©7-<— H/t»^M»Ht, itwR^fntn (p 
i wan) tftot, M;um*ti^ra©it«i«iffli^p 

U, M;i/^pgjgM'J>*iRi©ltWW^-PD, M;i/^RIS 
*M*#ft0aMMNfP£- 1 U, M;v^MflE«s'i>*rS©«^ 
ft!l»«-ID©4-3©j«^*»&«|j«$ixTV%S. M;i/^IB 
JSIS^ 1 0 0©S^gC lOOcli, w©t, ^-r> 
7"$)JffllB#©M;b ^118509 C^t7n-ft- h 
(ct^oTBS^b, ^©i^lc, y-i-Yn-j^ 
SWWR?©m;i/ m 4 *J»f 5 «£ a 1 3& o t v > § . 
[0 0 6 9] *SUfi©»»©^fflCov>T, 0 1 

2C^f7D-f+- h^car3V^Ti^^B^i-'5. HI 2 
(is M;i/^MJKK^fflaUM^*wUT*»), H9CSt 
m;i/ yl&mSiJ&m<D'4SL t § 1 1 M S 5*f? ^ ti % 4> ©T- 

So 

[0 0 7 0] S 5 0 1 T-«U K;i/^-f >y?-7 6©tt 

5. 7M b*U >^ttJB©»& (YES){i, S 5 0 2JC 
T 7 -f — «y ^$)J»(f T-fe S *>3 A> 4*J^-T 5 . i © 
S5 0 2T-2f— rv^-rSfJffll^TbT^^ — KMy 
^$iJfflJA s M^$nTVNSi:^$nfc«-& (YES) % 
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7 7 > 7 ft-fe >U" 6 6 t J; a > i> >H«sftN e £&tH 
[0 0 7 1 ] »C, S 5 0 4T"tt, 7 5^F# r 1 j {- 

flStS. CCDS 5 0 4T- TYESj tmfeZtlfztZ 

©, S 5 0 5t(t PIMSIt*^TISC/^4 2 
©>W7»ftSii*£Hi-*#rac«KfH»#PU, iu 
*ft*ft©^>f >*<KTS*SCi:$|Efc.fc»K 3IS 
B#©PU, IUJ;H*>$t5. c*Uc«fc!K 
H;*y *»J»it»© I S 0^1/7* 4 2 ©n;i/ 7*gtgtiu it 

[0 0 7 2] B»«***ffl^TV>4»&fc:fe^T, 7-r 

{ET©SHi:*.*t)dS. Cft«±> SftamttStfbbC 
<v>£©, *Rtt*2 6rtfc»^r»tbT»§l$*i*«R« 

5 0 5T-fct, j&W^©«AS!HW#5^3ftTV^|» 
tt* I SCW^4 2©PB#^|qJ{C«i<»J^PU, I 

U ^tt^©^fb^g|oTVNS*)©T-$)i.o 

[0073] z<D£5tzmmztiz>*mm<DMm-r:*>s 

±lbtf l, SS2©§gffi©^<gfc^«©3&*£f§ac: 

l$»i©Sfc1t^#S#;*ftfci:Sfctt* 

ffl^frWffcfc^Ttu ff*8tt©<ffi^«ira»*fcfl!^fc:|§ 

[0 0 7 4] «:43s #«ifittx ±»3#*Mi©j&»©*J« 
fc|Sg;££ftS &©-?&&<. ^©Se©S6ffll*IT-a^ 
©a^*sqrtgT-fei»o 00*. tt, ±i3#SWfi©J&»-Cti\ 

Tk^injs^ > v y izmm f 5 b - ^ 

£PBe>-f> *©flb©Ii©^>^>£fc®ffl1-3£i:#-e 
[0 0 7 5] Sfc> ffittttlB©«£fc^TttJtt«S5 0 

0©fgtt«]B*itt»fl«jKttaT?#5^-e**J^*4. 5 
fc, 7M h"'J>^tt8g©tfctil£*o>j/ Ml/M;i/7*3 8© 

[0 0 7 6] «fffi£SSi(i©*B«-eOu jl^BS©^ 

— 7\M/i; 'J*- KB#©^-7;i/i©2*l$g©7 1 — 7>£ 
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^.fis&MiEbT'j^- Y#<Dmt ^xm^zmmknim 

X'tbZo ZblC, «!E»3©SIJfi©»JBlTtt, 3t— 7*> 
;i/-7*J»«f©/^i/^WIflr»S«M4: 7 -f - KM y 
{5HB#©M;u7-|B J ei9:^S!iSi:© 2 -3<Dmm*fro *>©£ 

bTiE^fc* 5 . 7-f — YrtvtunnviVbzrmmwrg. 

[0077] jwia*3©sufi©^«nf«:, ia#^ 
isi©itwj®^-p u&vtt^MM^ i \5<Dmys^nm 

x.tiutmmm»p v^tzttm^mm^ i u©v^-r*i*»- 

*©**»J>$**«B8'Ct»Av^*©»'&. ©JW©jtt> 
gB$fH©aT-fct, BB#f*|qJ©]t«fPJai«-PUft«^** 
S##j(?*bV^ 
[0 0 7 8] 

[$BBJ3©8!)JII] W±SiB^bfc«t7tCs *JSWCi5x> 
^>©M««tt^b*^tWIM»ES«feft«Bfc«tiittx 3i 
>*>©#J$*S1&B#{C*JV>T\ «S*«S«ffiffll^tH: % ^ 

s:ffifflbTv^s«-&{cii, m&jm<D&i&#m&&fe<b b 

Tlfitt«Sffl»b©S5±SS 5 c # t? g 5 . 
[iiS©f*«:gif|] 

[01] *^©HJS©^ffi* s ®ffl^n5^>^>^g 

©*(tt»«KfliiiaT?**. 

[0 2] ECU©rtflM*ja**-ttlMSttl»iaTJfcS. 

[03] mi<Dmffi<Dftm<z>mm7Bv?mx-&z>o 

[0 4] 31SNf©^^i:U^-KB#CD^B#^C0!Jt 

30 [05] ?Stt«»*l«jDfflft^-r70— f-^-Ma-Cft 
5. 

[0 6] ^cWfaaKseftHis^-r^D— ?-+-MaT?» 
■a. 

[0 7] *»w©SB2©naK©^j»t:«s«iierD'y^ 
[0 8] 3i#B$iii3its i scj^ji^yo^jvymmt') 

*— H««C43lt4 I S C/Vl/7'©/^;U7*M«©»ttS* 

[0 9] I SC^VUT"©^- rv^-rwffliNftsifT^ 

[010] ##gBJi©Si§ 3 ©»(S©^»t»S«M67*o ^ 
7 0T-fe-S. 

[0ii] ^r-ryju-ymm^'by^-Y^^^mm 
ic&fitZffifD^ > Xnlte^V I s c>vur©yN-;i/ 

[012] IS CM;U7*©7-< — KMy^ffilJffll^tCllfT 
50 [ffiF*©KflU] 
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1 0 at>S?>*flc 
4 2 

6 2 -r^^r* 

6 6 ^^>^^-b>it 

7 0 7XM-fe >+}• 

7 6 74 yf=- 

7 8 ECU 

8 0 SMb*^ 
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8 2 (&!kftmmMn]ms%.m 

8 4 ^^Bt^fiSgB 

8 6 Mntif&!kmm^-7A 

8 8 >J Vtiifs&lMJ&fffl-f- — ZfJV 

9 o >vi 7wmmm& 

9 2 aHJ^VV'Tiiar— 
9 4 'J * — FB^/^l/^mK^— 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the engine catalytic activity-ized 
method and catalytic activity-ized equipment which an exhaust-gas temperature is raised and attains early 
activation of a catalyst at the time of cold starting with low engine-cooling-water **. 
[0002] 

[Description of the Prior Art] Generally, catalysts, such as a three way component catalyst, are prepared in the 
engine flueway, and this catalyst has removed CO, HC, NOX, etc. in exhaust gas. If this catalyst becomes more 
than predetermined activation temperature, the purification engine performance which will be in an active state 
and purifies HC etc. will be demonstrated, and it has a property of being in a non-active state and stopping 
demonstrating the purification engine performance below with activation temperature. Therefore, in the case at 
the time of cold starting (at the time of a cold start), since whenever [ catalyst temperature ] is a non-active state 
low, HC in exhaust gas etc. cannot be removed but exhaust air emission gets worse. For this reason, at the time of 
cold starting, carry out the lag (retard) of the ignition timing at the time of an idling rather than the usual ignition 
timing, and an exhaust-gas temperature is made to rise conventionally, a catalyst is heated with this hot exhaust 
gas, and the method of attaining early activation of a catalyst is proposed. 

[0003] On the other hand, there are ****** reference fuel and a heavy fuel as engine fuel mainly represented by 
the gasoline, and the volatility of a heavy fuel is lower than reference fuel. Therefore, when the amount of lags of 
the ignition timing for said catalyst early activation is set up supposing use of reference fuel and an actual fuel is 
a heavy fuel, a combustion condition gets worse and the problem that cause a flame failure, the lack of torque, 
etc. and operability falls is produced. 

[0004] Then, a means to measure whenever [ heavy / of a fuel ] was formed in JP,4-269376,A that the operability 
aggravation at the time of this heavy fuel use should be prevented, and ignition timing is amended according to 
whenever [ heavy / which was measured by this ]. 
[0005] 

[Problem(s) to be Solved by the Invention] the conventional technology given in above-mentioned JP,4- 
269376,A etc. — a fuel — although dealing with a difference of description is possible, whenever [ heavy ], whole 
structure complicates only the part of a measurement means and a manufacturing cost increases, moreover, a fuel 
actual when abnormalities, an excessive error, etc. arise in the judgment result of whenever [ heavy ] — it 
becomes difficult to set up the suitable ignition timing according to description. 

[0006] this invention is made in view of the above various technical problems — having — the purpose — a fuel — 
it is in offering the engine catalytic activity-ized method and catalytic activity-ized equipment which enabled it to 
promote early activation of a catalyst with simple structure regardless of description. 
[0007] 

[Means for Solving the Problem] A catalytic activity-ized method of an engine concerning claim 1 for the above- 
mentioned purpose achievement It judges whether it is the condition which a catalyst is a non-active state and 
should carry out ignition timing control at the time of an idling. In an affirmative judging In a rotational 
frequency field more than a predetermined aim rotational frequency, the lag of the ignition timing is carried out 
rather than the usual ignition timing, and in a rotational frequency field which was less than said predetermined 
aim rotational frequency, an engine speed carries out the tooth lead angle of said ignition timing, and is bringing 
close to said usual ignition timing. 

[0008] Here, since it burns good even if it delays ignition timing as mentioned above when reference fuel ****** 
as a fuel is used, an engine speed immediately after starting is held more than a predetermined aim rotational 
frequency. And an exhaust-gas temperature rises by lag of this ignition timing, by this hot exhaust gas, a catalyst 
is heated and activation of a catalyst is promoted. Here, an "aim rotational frequency" is beforehand set up from 
cooling water temperature and time amount after starting as optimal rotational frequency in consideration of 
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operability, fuel consumption, and exhaust air emission. 

(0009] When an volatile low heavy fuel is used and it is especially engine cold starting on the other hand, this 
fuel has a property in which ignition of gaseous mixture is [ that it is hard to evaporate ] overdue. Therefore, if 
ignition timing is delayed at the time of cold starting, a combustion condition will get worse and a rotational 
frequency will fall. So, when an engine speed is less than an aim rotational frequency with aggravation of this 
combustion condition, it is judged as a heavy fuel busy condition with this, and ignition timing is controlled to 
carry out a tooth lead angle and to return at the usual ignition timing. 

[0010] A combustion condition is improved by adjustment which carries out a tooth lead angle to this usual 
ignition timing side, and an engine speed is once stabilized at a rotational frequency which was less than an aim 
rotational frequency. And an engine speed goes up to near the aim rotational frequency as engine warming up 
progresses. In addition, when reference fuel and a heavy fuel are mixed, an engine speed once settles in a middle 
rotational frequency of an aim rotational frequency which reference fuel stabilizes, and a rotational frequency 
which a heavy fuel stabilizes, and approaches an aim rotational frequency with advance of warming up after that. 
[001 1] a catalytic activity-ized method of an engine concerning claim 2 should make a judgment in an ignition 
timing control propriety judging production process by whether engine-cooling-water ** is in a predetermined 
temperature requirement, before time amount after engine starting reaches predetermined time amount, and in 
affirmative decision, it should perform ignition timing control — ** — it judges. That is, time amount after engine 
starting is in predetermined time, it is not judged with a catalyst being a non-active state, if it is not the case 
where engine-cooling-water ** is in predetermined within the limits, and it is not judged that it is when a lag of 
ignition timing should be performed, even if it is a non-active state. 

[0012] Therefore, even if it is using reference fuel, lag control of ignition timing is not performed at the time of 
very low temperature in which cooling water temperature separated from a predetermined range. For this reason, 
it can prevent that a lag of ignition timing is performed at the time of very low temperature it is hard coming to 
evaporate even by reference fuel, and operability gets worse. 

[0013] Moreover, since whenever [ catalyst temperature ] has already gone up to activation temperature or near 
the activation temperature with exhaust gas after going through predetermined time after engine starting, it has 
restricted before progress of predetermined time. Furthermore, since a time lag is between a rise of whenever 
[ catalyst temperature ], and a rise of cooling water temperature, even if whenever [ catalyst temperature ] 
becomes high, cooling water temperature may have fallen within a predetermined range. Therefore, after 
predetermined time passes after engine starting, it can prevent that eliminate a lag of unnecessary ignition timing 
and fuel consumption gets worse by suspending lag control of ignition timing. 

[0014] A catalytic activity-ized method of an engine concerning claim 3 an ignition timing control propriety 
judging production process should perform ignition timing control — ** — by case where it is judged An engine 
speed makes bulb opening at the time of an open loop of an idle speed control valve larger than the usual opening 
in a rotational frequency field more than said aim rotational frequency. In a rotational frequency field which was 
less than said aim rotational frequency, it is supposed that a bulb opening setting production process is performed 
at the time of an open loop which makes said bulb opening small and is brought close to bulb opening at the time 
of said usual open loop. 

[0015] Thereby, it is the case where lag control of ignition timing should be carried out, and when an engine 
speed is more than an aim rotational frequency, bulb opening at the time of an open loop of an idle speed control 
valve increases, and an inhalation air content increases. Here, since the lag of the ignition timing is carried out 
when an engine speed is more than an aim rotational frequency, even if an inhalation air content increases, an 
engine speed does not go up rapidly and it is maintained near the aim rotational frequency. Therefore, at the time 
of reference fuel use, in addition to the rise effect of an exhaust-gas temperature by lag of ignition timing, the rise 
effect of an exhaust-gas temperature by increase of an inhalation air content can also be acquired, and early 
activation of a catalyst can be attained further. 

[0016] a catalytic activity-ized method of an engine concerning claim 4 should carry out lag control of ignition 
timing according to an ignition timing control propriety judging production process — ** — when judged, it has a 
bulb opening setting production process at the time of the feedback loop which usually makes a controlled part of 
the valve-opening direction in proportional-plus-integral control of an idle speed control valve smaller than a 
controlled part at the time. 

[0017] While an inhalation air content will increase if the usual proportional-plus-integral control is performed 
when a heavy fuel is being used, the amount of evaporation of a fuel decreases. Therefore, a rate of a fuel 
occupied to inhalation air falls relatively, an air-fuel ratio Lean-izes, and a combustion condition gets worse. 
Then, when it shifts to proportional-plus-integral control which is closed loop control from open loop control, it 
can prevent preventing and Lean-izing excessive increase of an inhalation air content by making it small for both 
integral control [ a part for either for a part for proportional control of the valve-opening direction integral 
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control, or proportional control ]. 

[0018] A catalytic activity-ized method of an engine concerning claim 5 When an active-state judging judges that 
a catalyst is a non-active state, an ignition timing setup An engine speed sets ignition timing as predetermined lag 
ignition timing in a rotational frequency field more than an aim rotational frequency. Said engine speed sets up 
said aim rotational frequency at a fire stage at the usual time in a field than which it was less more than a 
predetermined rotational frequency range, a field which is in said predetermined rotational frequency within the 
limits although said engine speed is less than said aim rotational frequency ~ said lag ignition timing — usually — 
a time — interpolation amendment from a fire stage — it is supposed that it will be set as middle ignition timing 
which were obtained by carrying out. 

[0019] Since it goes via middle ignition timing by this in case it shifts from lag ignition timing at a fire stage at 
the usual time, an abrupt change of ignition timing can be prevented and a hunting phenomenon can be 
prevented. 

[0020] Catalytic activity-ized equipment of each engine concerning claims 6, 7, and 8 realizes a method of 
starting invention to above-mentioned claims 1-5, respectively as equipment, and does the almost same operation 
so. 

[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details based 
on a drawing. 

[0022] First, the whole outline configuration of the car motor equipment with which the catalytic activity-ized 
equipment of the engine concerning the gestalt of operation of this invention is applied to drawing 1 is shown. To 
the engine 10 of a level opposed type, the inhalation-of-air path 12 and the flueway 14 are open for free passage. 
A opening is carried out ahead [ body ] which the inhalation-of-air chamber 16 is not illustrating to the upstream 
of the inhalation-of-air path 12, the inlet pipe 22 which branched from the surge tank 20 is open for free passage 
so that it may correspond to each cylinder 18 at the downstream of the inhalation-of-air path 12, and the down- 
stream edge of each [ these ] inlet pipe 22 is open for free passage to each combustion chamber 26 through a 
suction port 24. On the other hand, the downstream of a flueway 14 is connected to the muffler 28 attached in the 
body posterior part, and the exhaust pipe 32 is opened for free passage by the upstream of a flueway 14 through 
each exhaust air port 30 in each combustion chamber 26. 

[0023] And the air cleaner 34 from which the dust in air is removed, the air flow meter 36 which detects the 
inhalation air content Q, and the throttle valve 38 which controls an inhalation air content according to the 
amount of treading in of the accelerator pedal which is not illustrated are formed in the above-mentioned 
inhalation-of-air path 12 sequentially from the upstream. In the middle of the idle speed control (henceforth 
"ISC") path 40 which bypassed this throttle valve 38 and was established in the inhalation-of-air path 12, the ISC 
bulb 42 for adjusting the inhalation air content at the time of an idling is attached. Closing motion adjustment of 
this ISC bulb 42 is carried out by the duty ratio, fixed time amount immediately after engine starting is controlled 
by the open loop, and feedback control (proportional-plus-integral control) of after fixed time amount progress is 
carried out so that it may mention later. Moreover, the injector 44 is pointed to it and formed in the downstream 
of each inlet pipe 22 at the suction port 24, and each [ these ] injector 44 atomizes and injects the fuel by which 
feeding supply was carried out through the fuel line 48 from the fuel pump 46. 

[0024] 02 as an air-fuel ratio sensor which the catalysts 50, such as a three way component catalyst, are infixed 
in the engine 10 side approach of a flueway 14, and, on the other hand, detects the air- fuel ratio in exhaust gas to 
the upstream of this catalyst 50 The sensor 52 is formed. 

[0025] And the EGR path 54 formed with the flow passage area of a minor diameter rather than the inlet pipe 22 
and the exhaust pipe 32 opens between the set sections of an exhaust pipe 32 and an inlet pipe 22 for free 
passage, and is prepared, and EGR valve 56 which makes a stepping motor a driving source is attached in the 
middle of this EGR path 54. 

[0026] Moreover, it faces in a combustion chamber 26 at the cylinder head 58, the ignition plug 60 is formed, and 
this ignition plug 60 carries out the forced ignition of the gaseous mixture in a combustion chamber 26 in 
predetermined ignition timing with the high voltage to which electric power was supplied through the ignitor 62 
and the ignition coil 64. 

[0027] In addition, in drawing, the crank angle sensor by which 66 detects whenever [ crank angle ], and engine- 
speed N, the knock sensor with which 68 detects knocking of an engine 10, the coolant temperature sensor with 
which 70 detects the temperature of cooling water, the cam angle sensor which detects angle of rotation of the 
cam shaft 74 by which 72 was prepared in about 74 cam shaft, and 76 show the idle switch which detects an 
idling condition, respectively. 

[0028] And the engine control unit (only henceforth "ECU") 78 which receives the detecting signal from each 
sensor in the drive control list of the above-mentioned each part material Input interface 78a which receives the 
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signal from each sensor as shown in drawing 2 , Output interface 78b which outputs the drive control signal to 
each part material, CPU78c as a main arithmetic unit, It is constituted as a microcomputer system which comes to 
connect mutually RAM78e which stores ROM78d, a detecting signal from each sensor, etc. which memorize a 
control program and the fixed data set up beforehand by bus-line 78f. 

[0029] Here, the starting timer 80 connected to input interface 78a can measure the elapsed time from the time of 
engine starting, and can grasp it as a "after [ starting ] time amount detection means." This starting timer 80 is 
constituted by the combination of the means and timer which detect engine starting of an ignition switch, an AC 
dynamo, etc. Although the starting timer 80 is realizable inside ECU78, by drawing 2 , it is illustrating for 
convenience so that it may prepare in the exterior of ECU78. 

[0030] Moreover, ECU78 is equipped with the active- state judging section 82 which judges the active state of a 
catalyst 50 based on the time amount after starting which the cooling water temperature and the starting timer 80 
which the coolant temperature sensor 70 detected detected as an internal function of the CPU78c, and the ignition 
timing adjustment section 84 which sets up ignition timing based on the engine speed which the judgment result 
and the crank angle sensor 66 of the active-state judging section 82 detected. 

[0031] Next, the functional block diagram of the 1st gestalt of this operation shown in drawing 3 is explained. 
The time amount TS after starting from the detection water temperature TW and the starting timer 80 from a 
coolant temperature sensor 70 is inputted into the active-state judging section 82. This active-state judging 
section 82 is equipped with water temperature judging section 82a which judges whether the detected water 
temperature TW is within the limits of predetermined as for close, and after [ starting ] time amount judging 
section 82b which judges whether the time amount TS after starting is in predetermined time amount. And the 
judgment result of the active-state judging section 82 is outputted to the ignition timing adjustment section 84 as 
an on-off change of Flag F. 

[0032] Engine-speed N from the crank angle sensor 66 and the on-off signal from an idle switch 76 are inputted 
into the ignition timing adjustment section 84, and the ignitor 62 is connected to the output side. Moreover, the 
fire stage table 88 is beforehand memorized by ROM78d at the fire stage table 86 and retard time at the 2 kinds 
of ignition timing table [ which are used in order to carry out setting adjustment of the ignition timing ], i.e., 
usual, time, and these table values are inputted into the ignition timing adjustment section 84 through bus-line 
78f. 

[0033] Both [ these ] the tables 86 and 88 are used for an ignition timing setup under an idling condition, and are 
constituted as a 1 -dimensional table on which ignition timing was set up for every engine speed, more — detailed 
— drawing 4 — being shown — as — usually — a time — fire — a stage — a table — 86 — **** — an engine speed — 
N — a rise — responding — ignition timing — a tooth lead angle — carrying out — making — things — being the 
optimal — ignition timing — obtaining — a sake — usually — a time — fire — a stage — IGTN — ROM — 78 — d — 
memorizing — having --****. Moreover, in the field more than the aim rotational frequency NeTG, ignition 
timing carries out a lag to the fire stage table 88 at the retard time, and the fire stage IGTR is memorized by 
ROM78d in the field below the aim rotational frequency NeTG at the retard time which approaches at the fire 
stage IGTN at the usual time. 

[0034] And the ignition timing adjustment section 84 is equipped with idling condition judging section 84a which 
judges whether it is in an idling condition based on the on-off condition of an idle switch 76, rotational frequency 
judging section 84b which judges whether engine-speed N from the crank angle sensor 66 is more than the aim 
rotational frequency NeTG, and operation part 84c which reads each tables 86 and 88, and calculates and sets up 
ignition timing. 

[0035] Next, actuation of the gestalt of this operation is explained, referring to drawing 5 - drawing 7 . First, the 
flow chart of drawing 5 shows actuation of active-state judging processing, and at step (only henceforth "S") 201, 
it detects the time amount TS after starting which is the elapsed time from after engine starting with the signal 
from the starting timer 80 while it detects the cooling water temperature TW with the signal from a coolant 
temperature sensor 70. 

[0036] And in S202, it judges whether it is settled in the "predetermined range" where the cooling water 
temperature TW becomes settled at the minimum water temperature TW1 and the maximum water temperature 
TW2. Here, said minimum water temperature TW1 is set as 0 degree C, and said maximum water temperature 
TW2 is set as 60 degrees C. When the cooling water temperature TW is within the limits of TW1-TW2 as for 
close (YES), it moves to S203 as a time of cold starting. 

[0037] In S203, it judges whether the time amount TS after starting which the starting timer 80 detected has 
reached the conventional time TS 1 as "predetermined time amount" beforehand set as about 40 seconds. When 
the time amount TS after starting has not reached the conventional time TS 1 (YES), for the reason in the case of 
needing lag control of the ignition timing immediately after starting etc., it moves to S204. 
[0038] And in S204, "1" is set to the flag F which shows the propriety of lag control of ignition timing, and the 
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judgment result that ignition timing lag control is required is memorized. On the other hand, when judged with 
the cooling water temperature TW not being within the limits of TW1-TW2 by said S202 as for close, the lag 
control of ignition timing of (NO) is needlessness (a catalyst is already an active state) or the case (very low 
temperature) where it should avoid. Moreover, when judged with the time amount TS after starting being over the 
conventional time TS 1 by said S202, (NO) is a case with unnecessary lag control of ignition timing. Therefore, 
in NO judging by these [ S202 and S203 ], for the reason when not needing lag control of ignition timing, Flag F 
is set to "0" by S204. 

[0039] Next, the setting method of ignition timing is explained, referring to the flow chart shown in drawing 6 . 
First, in S301, the condition of an idle switch 76 is read, and it judges whether it is in an idling condition, and, in 
the case of an idling condition (YES), moves from it S302. 

[0040] In S302, the crank angle sensor 66 detects an engine speed Ne, the condition of Flag F is further judged by 
S303, and it is judged whether Flag F is set to "1." When Flag F is set to "1" by the active-state judging 
processing mentioned above with drawing 5 (YES), it judges whether it is more than the predetermined aim 
rotational frequency NeTG that an engine speed Ne shows in drawing 4 by S304. 

[0041] Since it is the case in which lag control of ignition timing is possible when it judges with an engine speed 
Ne being more than the aim rotational frequency NeTG in said S303 (YES), it moves to S305, and as a 
continuous line shows, with reference to the fire stage table 88, the fire stage IGTR is set as drawing 4 as ignition 
timing IGT in S306 at the retard time at the retard time. Since each point fire plug 60 is lit according to the fire 
stage IGTR at this retard time, an explosion combustion stage is overdue, an exhaust-gas temperature rises, and a 
catalyst 50 is quickly heated by this hot exhaust gas. 

[0042] If an engine speed Ne, on the other hand, puts whether it is falling more than predetermined rotational 
frequency deltaNe from the aim rotational frequency NeTG in another way in (NO) and S307 when judged with 
the engine speed Ne being less than the aim rotational frequency NeTG in said S304, as shown in drawing 4 , it 
will be judged whether as for close, an engine speed is within the limits of NeL-NeTG (Ne<NeTG-delta Ne). 
When the engine speed Ne is falling more than predetermined rotational frequency deltaNe from the aim 
rotational frequency NeTG (YES), it is considered the case where the heavy fuel was used and the rotational 
frequency has fallen off Then, Flag F is reset so that it may be shown that lag control of ignition timing became 
unnecessary in S308 (F<-0). 

[0043] Next, with reference to the fire stage table 86, the fire stage IGTN is set up as ignition timing IGT into 
drawing 4 in S3 10 S309 at the usual time shown by the dotted line at the usual time. Thereby, since each point 
fire plug 60 lights according to the ignition timing IGTN at the time of the usual idling, at the retard time, ignition 
timing is rash in it and it is [ a combustion condition ] stable from the fire stage IGTR. Therefore, it stabilizes at 
the rotational frequency which was less than the aim rotational frequency NeTG, and the aim rotational frequency 
NeTG is approached with advance of warming up. 

[0044] On the other hand, more than deltaNe of that in which the engine speed Ne is less than the aim rotational 
frequency NeTG in said S307 is the case where it is in (NO, i.e., a border area [ use / at the fire stage IGTN and 
retard time / at the usual time / middle ignition timing with the fire stage IGTR ]) being more desirable, when not 
falling. S3 1 1 [ therefore, ] — usually — a time — a fire stage table 86 and retard time — the fire stage table 88 — 
referring to — S — in 312, based on these each point fire stages IGTN and IGTR, an engine speed Ne, etc., as 
shown in the following formula 1 , interpolation amendment is performed. 

[0045] IGT=IGTR+ {(IGTN-IGTR) and (NeTG-Ne)} /deltaNe a formula 1 - namely, - rapid - a retard time - 

- from the fire stage IGTR — usually — a time — the fire stage IGTN — switching — if — a hunting phenomenon -- 
being generated — obtaining . For this reason, even if less than the aim rotational frequency NeTG, not using the 
fire stage IGTN, interpolation amendment is immediately carried out at the usual time. 

[0046] On the other hand, when judged with Flag F being reset by said S303 (F<-0), it moves to (NO), and S309 
and S3 10, and gaseous mixture is lit with the fire stage IGTN at the usual time. 

[0047] According to the gestalt of this operation which carries out such actuation, the following effects are done 
so. It judges whether it is the condition that 1st a catalyst 50 is a non-active state, and ignition timing control 
should be performed. In affirmation (F-l) An engine speed carries out the lag of the ignition timing rather than 
the usual ignition timing in the field (Ne>=NeTG) more than the predetermined aim rotational frequency NeTG 
(IGT<-IGTR). Since the tooth lead angle of the ignition timing is carried out in the field (Ne<NeTG) which was 
less than the predetermined aim rotational frequency NeTG and it brings close to the usual ignition timing 
(IGTN), when reference fuel is used, early activation of a catalyst 50 is realized by the lag of ignition timing as it 
is. And when the heavy fuel is used, it can avoid that the above-mentioned rotational frequency fall, i.e., a 
combustion condition, gets worse, good combustibility can be secured, and aggravation of operability can be 
prevented. 

[0048] It can prevent beforehand that lag control of unnecessary ignition timing is performed to it since it judges 
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to the 2nd with a catalyst 50 being a non-active state when engine-cooling-water ** TW is in the predetermined 
ranges TW [ TW1-] 2 before the time amount TS after engine starting reaches the predetermined conventional 
timeTSl. 

[0049] That is, even if it is reference fuel not only the case of a heavy fuel but ******, it is hard coming to 
evaporate at the time of the very low temperature from which the cooling water temperature TW turns into one or 
less minimum water temperature TW. Therefore, at the time of this very low temperature, if the lag of ignition 
timing is performed, a flame failure etc. may arise and operability etc. may get worse on the contrary. Moreover, 
after the time amount TS after engine starting goes through the predetermined conventional time TS 1, whenever 
[ catalyst temperature ] is considered to go up to near the activation temperature by exhaust gas in the meantime. 
Therefore, even if it carries out the lag of the ignition timing after the time amount TS after starting exceeds the 
conventional time TS 1, whenever [ catalyst temperature / which is obtained ], there may be few effects of a rise, 
non-burned HC may increase on the contrary, and fuel consumption may get worse. 
[0050] for this reason, two conditions, that the time amount TS after (1) starting has not gone through the 
conventional time TS 1 in this invention, and being [ (2) cooling water temperature TW ] -between minimum 
water temperature TW1 and maximum water temperature TW2 **, — and it considered as conditions and 
aggravation of operability or fuel consumption is prevented by preventing lag control of unnecessary ignition 
timing beforehand. 

[0051] When judged [ 3rd ] with a catalyst 50 being a non-active state An engine speed Ne sets up ignition timing 
in the field more than the aim rotational frequency NeTG (N>=NeTG) at the fire stage IGTR at the retard time. 
An engine speed Ne sets up the aim rotational frequency NeTG at the fire stage IGTN at the usual time in the 
field (N<NeTG-deltaNe) than which it was less more than predetermined rotational frequency deltaNe. Although 
an engine speed Ne is less than the aim rotational frequency NeTG, in the field (NeTG-delta Ne<=N<NeTG) than 
which are not less, interpolation amendment more than of predetermined rotational frequency deltaNe is carried 
out from the fire stage IGTN at the fire stage IGTR and usual time at the retard time. It is set as the obtained 
middle ignition timing (several 1). Thereby, ignition timing can be made to shift through middle ignition timing 
at the fire stage IGTN at the usual time from the fire stage IGTR at the retard time. Therefore, the abrupt change 
of ignition timing can be prevented and a hunting phenomenon can be prevented. 

[0052] Next, based on drawing 7 - drawing 9 , the gestalt of operation of the 2nd of this invention is explained. In 
addition, with the gestalt of each following operation, the same sign is given to the same element as the gestalt of 
the 1st operation of a ****, and the explanation is omitted. Drawing 7 is the functional block diagram of the 
catalytic activity-ized equipment of the engine concerning the gestalt of this operation, and the feature of the 
gestalt of this operation is in the point of also adjusting the bulb opening of the ISC bulb 42 at the time of cold 
starting in addition to lag control of ignition timing. 

[0053] That is, the bulb opening controller 90 into which the judgment result from the active-state judging section 
82 is inputted adjusts the bulb opening of the ISC bulb 42 immediately after starting, and aims at the rise of an 
exhaust-gas temperature further. The crank angle sensor 66, an idle switch 76, and a coolant temperature sensor 
70 (the connection condition of a coolant temperature sensor 70 is omitted) are connected to the input side of the 
bulb opening controller 90, and the ISC bulb 42 is connected to the output side of the bulb opening controller 90. 
[0054] Moreover, at the time of usual [ which is used at the time of the usual open loop ], the bulb opening table 
94 is beforehand memorized by ROM78d at the time of the retard used when the ignition timing adjustment 
section 84 performs lag control of ignition timing, and these table values are inputted into the bulb opening 
controller 90 as the bulb opening table 92 through bus-line 78f. As shown in drawing 8 , each [ these ] bulb 
opening tables 92 and 94 are 1 -dimensional tables having shown the bulb opening at the time of engine starting, 
i.e., the bulb opening at the time of open loop control, for every cooling water temperature TW. At the time of the 
retard shown in this drawing as the continuous line, the bulb opening ISCR is set up so that it may become larger 
than the bulb opening ISCN at the time of usual [ which is similarly shown by the dotted line ]. Therefore, at the 
time of usual, when the cooling water temperature TW is the same, since the direction of the bulb opening ISCR 
has the large value, if the bulb opening of the ISC bulb 42 is set as the bulb opening ISCR at the time of retard, 
the inhalation air content at the time of an open loop will increase from the bulb opening ISCN at the time of 
retard. 

[0055] The bulb opening setting section 90 is equipped with control state judging section 90a which judges 
whether the ISC bulb 42 is controlled by the open loop under the idling condition, rotational frequency judging 
section 90b which judges whether an engine speed Ne is more than the aim rotational frequency NeTG, and 
operation part 90c which computes the bulb opening of the ISC bulb 42 based on each tables 92 and 94. 
[0056] Next, actuation of the gestalt of this operation is explained based on the flow chart of drawing 9 . First, 
drawing 9 is the flow chart of bulb opening setting processing, and this bulb opening setting processing is 
performed in parallel to the ignition timing setting processing shown in drawing 6 . In S401, based on the 
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condition of an idle switch* 76, it judges whether it is in an idling condition, and when it is in an idling condition 
(YES), it progresses to S402. 

[0057] In S402, it judges whether the ISC bulb 42 is controlled by the current open loop. That is, the bulb 
opening of the ISC bulb 42 will change to open loop control, if it is set as the predetermined value by which 
reading appearance is carried out according to the cooling water temperature TW immediately after engine 
starting and between fixed time amount and fixed time amount passes, and feedback control is performed. So, in 
S402, it judges whether reference etc. carries out the control flag which is not illustrated and the ISC bulb 42 is 
controlled by the open loop. 

[0058] In under (YES) open loop control, the cooling water temperature TW is detected in S403, and an engine 
speed Ne is detected in S404. Next, in S405, it judges whether lag control of whether Flag F is set to "1" and 
ignition timing is demanded. And when lag control of ignition timing is demanded (YES), it progresses to S406 
and it is judged whether an engine speed Ne is more than the aim rotational frequency NeTG. 
[0059] When judged with "YES" here, lag control of ignition timing is performed by S305 and S306 in actuation 
by drawing 6 . And in S407, the bulb opening ISCR is read with reference to the bulb opening table 94 at the time 
of the retard according to the cooling water temperature TW at the time of retard, and the bulb opening ISCR at 
the time of this retard by which reading appearance was carried out is set up as bulb opening ISCD of the ISC 
bulb 42 in S408. 

[0060] Thereby, in order that the ISC bulb 42 may usually open more greatly than the time, an inhalation air 
content increases. Here, since the lag of the ignition timing is carried out by S306 by the ignition timing setting 
processing shown in drawin g 6 , even if an inhalation air content increases, an engine speed Ne does not go up 
rapidly and an engine speed Ne is controlled by it near aim rotational frequency NeTG. Therefore, the rise effect 
of an exhaust-gas temperature improves according to the synergistic effect of the lag of ignition timing, and 
increase of an inhalation air content. 

[0061] On the other hand, when judged with "NO" in said S406, it is the case where the engine speed Ne is less 
than the aim rotational frequency NeTG. In S409, an engine speed Ne judges further whether it is less than the 
aim rotational frequency NeTG more than predetermined rotational frequency deltaNe. the case where it is 
thought that the flame failure by the heavy fuel etc. has arisen when judged with the engine speed Ne being less 
than the aim rotational frequency NeTG more than predetermined rotational frequency deltaNe in these S409 
(YES) - S410 - usually -- the time -- the bulb opening table 92 -- referring to -- S411 - usually - the time - the 
bulb opening ISCN — the ISC bulb 42 — it sets up as bulb opening ISCD. 

[0062] In said S409, when are judged with it not being less more than predetermined rotational frequency deltaNe 
of that in which the engine speed Ne is less than the aim rotational frequency NeTG and close is in (NO, i.e., a 
border area), both sides with the bulb opening table 94 are referred to in S412 at the time of the bulb opening 
table 92 and retard at the time of usual. And in S413, interpolation amendment according to the following type 2 
is performed like said formula 1 . 

ISCD=ISCR+ {(ISCN-ISCR) and (NeTG-Ne)} / deltaNe Formula 2 According to the gestalt of this 

implementation constituted in this way, in addition to the gestalt of the 1st operation, the following effects are 
also demonstrated. 

[0063] When it judges [ 1st ] with a catalyst 50 being a non-active state An engine speed Ne makes bulb opening 
ISCD at the time of the open loop of the ISC bulb 42 larger than the bulb opening ISCN in the field (Ne>=NeTG) 
more than the aim rotational frequency NeTG at the time of the usual open loop (ISCD<-ISCR, ISCR>ISCN). 
Since it considered as the configuration which an engine speed Ne makes bulb opening ISCD small in the field 
(Ne<NeTG) which was less than the aim rotational frequency NeTG, and brings close to the bulb opening ISCN 
at the time of the usual open loop In addition to the rise effect of the exhaust-gas temperature by lag control of 
ignition timing, the rise effect of the exhaust-gas temperature by increase of an inhalation air content can be 
acquired. Therefore, further, the exhaust-gas temperature at the time of cold starting can be raised, and early 
activation of a catalyst 50 can be attained. 

[0064] Although an engine speed Ne is [ 2nd ] less than the aim rotational frequency NeTG, since middle bulb 
opening is set up based on the bulb opening ISCR etc. at the time of the bulb opening ISCN and retard at the time 
of usual, in the middle field (NeTG-delta Ne<=Ne<NeTG) to which it is not falling more than predetermined 
rotational frequency deltaNe, a hunting phenomenon can be conjointly prevented more effectively with 
interpolation amendment processing of ignition timing. 

[0065] Next, with reference to drawing 10 - drawing 12 , the gestalt of operation of the 3rd of this invention is 
explained. As shown in the functional block diagram of drawing 10 , the catalytic activity-ized equipment of the 
engine concerning the gestalt of this operation is equipped with the ignition timing adjustment section 84 which 
is shown in drawing 7 and which performs lag control of ignition timing like the gestalt of the 2nd operation, and 
the bulb opening controller 100 which sets up the bulb opening of the ISC bulb 42 in juxtaposition. 
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[0066] This bulb opening controller 100 is equipped with control state judging section 100a, rotational frequency 
judging section 100b, and operation part 100c like the bulb opening controller 90 stated with the gestalt of said 
2nd operation, and the bulb opening table 94 is connected at the time of the bulb opening table 92 and retard at 
the time of usual. And this bulb opening setting section 100 performs bulb opening setting processing shown in 
drawin g 9 at the time of the open loop control of the ISC bulb 42 at the time of cold starting. 
[0067] In addition, at the time of the feedback control performed after termination of open loop control, the bulb 
opening setting section 100 in the gestalt of this operation cooperates to lag control of ignition timing, and is 
carrying out setting adjustment of the bulb opening of the ISC bulb 42. That is, since volatility is low when a 
heavy fuel is used, combustion becomes unstable and an engine speed Ne is less than the aim rotational 
frequency NeTG. Therefore, ignition timing is set up by the ignition timing adjustment section 84 at the fire stage 
IGTN at the usual time, and stabilization of a combustion condition is attained. Consequently, as shown in the 
upper case left-hand side of drawing 1 1 , the engine speed Ne at the time of heavy fuel use falls gradually, and 
settles in the rotational frequency Nl smaller than the aim rotational frequency NeTG. 
[0068] On the other hand, open loop control of the ISC bulb 42 is carried out by the bulb opening ISCD 
according to the cooling water temperature TW as it already stated until predetermined time tl had passed since 
the time of starting. And after predetermined time tl passes, feedback control is performed based on an engine 
speed Ne. This feedback control is proportional-plus-integral control (PI control), and consists of four 
components, bulb opening increase people-in-general Mukai's proportional control part PU, the proportional 
control part PD of the bulb opening reduction direction, bulb opening increase people-in-general Mukai's integral 
control part IU, and the integral control part ID of the bulb opening reduction direction. Operation part 100c of 
the bulb opening setting section 100 sets up the bulb opening at the time of open loop control first according to 
the flow chart shown in drawing 9 , next controls the bulb opening at the time of feedback control like the after- 
mentioned. 

[0069] Next, an operation of the gestalt of this operation is explained based on the flow chart shown in drawing 
12 . Drawing 12 shows bulb opening setting processing actuation, and is performed following the bulb opening 
setting processing back shown in drawing 9 . 

[0070] In S501, the condition of an idle switch 76 is read and it judges whether it is in an idling condition. In the 
case of an idling condition (YES), it judges whether it is during feedback control in S502. When judged with 
open loop control being completed by these S502, and feedback control being started (YES), the crank angle 
sensor 66 detects an engine speed Ne. 

[0071] Next, in S504, it judges whether lag control of the ignition timing by whether Flag F is set to "1" and the 
ignition timing setting section 84 is demanded. Since it is the case where lag control of ignition timing is 
demanded when judged with "YES" by these S504, in S505, controlled parts PU and IU which work in the 
direction which increases the bulb opening of the ISC bulb 42 in PI control are usually decreased rather than PU 
at the time, and IU by reducing each gain etc. Thereby, since the bulb opening of the ISC bulb 42 under feedback 
control becomes smaller than the bulb opening under usual feedback control, an inhalation air content usually 
decreases rather than the time. 

[0072] If the usual PI control is performed when the heavy fuel is used and it shifts to feedback control, gaseous 
mixture Lean-izes, a combustion condition gets worse, and operability can cause a fall. Since it is hard to 
evaporate a heavy fuel, its amount of the fuel attracted as gaseous mixture in a combustion chamber 26 decreases, 
but on the other hand this is because an inhalation air content increases by the usual PI control. Therefore, in 
S505, while lag control of ignition timing is demanded, controlled parts PU and IU which work in the valve- 
opening direction of the ISC bulb 42 are usually decreased rather than the time, too much Lean-ization is 
controlled, and stabilization of a combustion condition is in drawing. 

[0073] Thus, also with the gestalt of this implementation constituted, the same effect as the gestalt of the 1st and 
the 2nd operation mentioned above can be acquired, in addition, when judged with a catalyst 50 being a non- 
active state with the gestalt of this operation (i.e., when lag control of ignition timing is required) Since a 
controlled part of the valve-opening direction in the feedback control of the ISC bulb 42 is usually made smaller 
than a controlled part at the time When an volatile low heavy fuel is used at the time of feedback control shift, 
gaseous mixture Lean-izes, a combustion condition gets worse, and it can prevent that operability falls. 
[0074] In addition, this invention is not limited to the configuration of the gestalt of each above-mentioned 
implementation, and deformation various by within the limits of the summary of invention is possible for it. For 
example, although the case where it applied to a level opposed engine was illustrated with the gestalt of each 
above-mentioned implementation, of course, it is applicable not only to this but the engine of other molds. 
[0075] Moreover, it is good also as a configuration which forms a sensor whenever [ catalyst temperature ] near 
the catalyst 50 about the judgment of an active state, and judges an active state based on whenever [ catalyst 
temperature ]. In this case, it is advantageous at the point that the active state of a catalyst 50 is directly 
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detectable. Furthermore, it is also possible to perform detection of an idling condition based on the throttle 
opening of a throttle valve 38. 

[0076] Moreover, although the case where two kinds of tables of the table at the time and the table at the time of 
retard were usually prepared was illustrated with the gestalt of said the operation of each, the configuration which 
changes to this, usually prepares only the table at the time, amends the value by which reading appearance is 
usually carried out from the table at the time, and is used as a value at the time of retard is also possible. 
Furthermore, although the gestalt of said 3rd operation described as what performs two processings with the bulb 
opening setting processing at the time of open loop control, and the bulb opening setting processing at the time of 
feedback control, it is good also as a configuration which performs only bulb opening setting processing at the 
time of feedback control. 

[0077] Although the configuration of decreasing not only this but a part for proportional control PU or the 
integral control part IU although the case where both parts for proportional control PU and the integral control 
parts IU of the valve-opening direction were usually decreased rather than the time was illustrated with the gestalt 
of said 3rd operation may be used, make it moreover, more desirable for the amount of [ of the valve-opening 
direction / PU ] proportional control to decrease in respect of the response time of control in that case. 
[0078] 

[Effect of the Invention] As explained above, according to the engine catalytic activity-ized method and catalytic 
activity-ized equipment concerning this invention, at the time of engine cold starting, an exhaust-gas temperature 
is raised and early activation of a catalyst can be attained by lag control of ignition timing at the time of reference 
fuel use. In addition, when the heavy fuel is being used, the combustion condition at the time of starting can be 
stabilized, and prevention of aggravation of operability or fuel consumption can be aimed at. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An engine catalytic activity-ized method that control of ignition timing performs promotion of 
activation of a catalyst at the time of an idling characterized by providing the following An ignition timing 
control propriety judging production process of said catalyst being a non-active state, and judging whether said 
ignition timing control being performed An ignition timing adjustment production process which adjusts ignition 
timing so that an engine speed may carry out the lag of the ignition timing rather than the usual ignition timing in 
a rotational frequency field more than a predetermined aim rotational frequency of said engine, the tooth lead 
angle of the ignition timing may be carried out in a rotational frequency field which was less than said 
predetermined aim rotational frequency and it may bring close to said usual ignition timing when it is judged with 
said ignition timing control being required, a rotational frequency judging production process of judging whether 
an engine speed being more than a predetermined aim rotational frequency, and 

[Claim 2] Said ignition timing control propriety judging production process is the catalytic activity-ized method 
of an engine according to claim 1 characterized by judging with said ignition timing control being required when 
engine-cooling- water ** is within the limits of predetermined before time amount after engine starting reaches 
predetermined time amount and. 

[Claim 3] said ignition timing control propriety judging production process should perform said ignition timing 
control — **, when judged, and when said engine speed is a rotational frequency field more than said aim 
rotational frequency Bulb opening at the time of an open loop of an idle speed control valve which bypassed a 
throttle valve and was prepared is made larger than the usual opening. When it is in a rotational frequency field in 
which said engine speed was less than said aim rotational frequency being alike — a catalytic activity-ized 
method of an engine according to claim 1 or 2 characterized by having a bulb opening setting production process 
at the time of an open loop which makes said bulb opening small and is brought close to bulb opening at the time 
of said usual open loop. 

[Claim 4] said ignition timing control propriety judging production process should perform said ignition timing 
control ~ ** — a catalytic activity-ized method of an engine according to claim 1 to 3 characterized by having a 
bulb opening setting production process at the time of the feedback loop which usually makes a controlled part of 
the valve-opening direction at the time of proportional-plus-integral control of closing motion of said idle speed 
control valve smaller than a controlled part at the time when judged. 

[Claim 5] said ignition timing adjustment production process should perform said ignition timing control 
according to said ignition timing control propriety judging production process — **, when judged Said engine 
speed sets ignition timing as predetermined lag ignition timing in a rotational frequency field more than said aim 
rotational frequency. In a field than which said engine speed was less more than a predetermined rotational 
frequency range from said aim rotational frequency, it sets up at a fire stage at the usual time, a field which is in 
said predetermined rotational frequency within the limits although said engine speed is less than said aim 
rotational frequency — said lag ignition timing — usually ~ a time — interpolation amendment from a fire stage — 
a catalytic activity-ized method of an engine according to claim 1 to 4 characterized by setting it as middle 
ignition timing which were obtained by carrying out. 

[Claim 6] Catalytic activity-ized equipment of an engine which performs promotion of activation of a catalyst at 
the time of an idling characterized by providing the following by control of ignition timing A starting timer which 
measures engine time amount after starting An ignition timing control propriety judging means for said catalyst 
to be a non-active state when engine-cooling-water ** is within the limits of predetermined before time amount 
after engine starting reaches predetermined time amount, and to judge with it being when ignition timing control 
should be performed A rotational frequency judging means to judge whether an engine speed is more than a 
predetermined aim rotational frequency An ignition timing adjustment means which is made to carry out the lag 
of the ignition timing rather than the usual ignition timing when are judged with ignition timing control being 
required by said ignition timing control propriety judging means and said engine speed is in a rotational 
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frequency field more than Said aim rotational frequency, is made to carry out the tooth lead angle of the ignition 
timing when it is in a rotational frequency field in which said engine speed was less than said aim rotational 
frequency, and is brought close to said usual ignition timing 

[Claim 7] Catalytic activity-ized equipment of an engine according to claim 6 characterized by providing the 
following An idle speed control valve which bypassed a throttle valve and was prepared said ignition-timing 
control propriety judging means should perform said ignition-timing control — ** — the time of the open loop 
which makes bulb opening at the time of an open loop of an idle-speed control valve larger than the usual 
opening when said engine speed is in a rotational frequency field more than said aim rotational frequency, makes 
said bulb opening small when it is in a rotational frequency field in which said engine speed was less than said 
aim rotational frequency, and brings close to bulb opening at the time of said usual open loop when judged — a 
bulb opening setting means 

[Claim 8] Catalytic activity-ized equipment of an engine according to claim 6 or 7 characterized by having a bulb 
opening setting means at the time of the feedback loop which usually makes a controlled part of the valve- 
opening direction at the time of proportional-plus-integral control of closing motion of said idle speed control 
valve smaller than a controlled part at the time when judged with said ignition timing control being required by 
ignition timing control propriety judging means. 



[Translation done.] 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje?u=^ 02/26/2004 



li 



THIS PAGE BLANK (uspto) 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the whole engine equipment configuration explanatory drawing in which the gestalt of operation 
of this invention is applied. 

[Drawing 2] It is configuration explanatory drawing showing the internal configuration of ECU. 
[Drawing 3] It is the functional block diagram of the gestalt of the 1st operation. 

[Drawing 4] Usually, it is the graph which shows the property of the ignition timing at the time, and the ignition 
timing at the time of retard. 

[Drawing 5] It is flow chart drawing showing active-state judging processing. 
[Drawing 6] It is flow chart drawing showing ignition timing setting processing. 

[Drawing 7] It is a functional block diagram concerning the gestalt of operation of the 2nd of this invention. 
[Drawin g 8] Usually, it is the graph which shows the property of the bulb opening of the ISC bulb at the time, 
and the bulb opening of the ISC bulb at the time of retard. 

[Drawing 9] It is flow chart drawing showing the bulb opening setting processing performed at the time of the 
open loop control of an ISC bulb. 

[Drawing 10] It is a functional block diagram concerning the gestalt of operation of the 3rd of this invention. 
[Drawing 11] It is the graph which shows the change property of the engine speed at the time of shifting to 
feedback control from open loop control, and the bulb opening of an ISC bulb. 

[Drawing 12] It is flow chart drawing showing the bulb opening setting processing performed at the time of the 

feedback control of an ISC bulb. 

[Description of Notations] 

10 Engine 

42 ISC Bulb 

62 Ignitor 

66 Crank Angle Sensor 

70 Coolant Temperature Sensor 

76 Idle Switch 

78 ECU 

80 Starting Timer 

82 Active-State Judging Section (Ignition Timing Control Propriety Judging Section) 

84 Ignition Timing Adjustment Section 

86 It is Fire Stage Table at the Usual Time. 

88 It is Fire Stage Table at the Retard Time. 

90 Bulb Opening Controller 

92 It is Bulb Opening Table at the Time of Usual. 

94 It is Bulb Opening Table at the Time of Retard. 

100 Bulb Opening Controller 



[Translation done.] 
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[Drawing 3] 
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